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(57) Abstract: A screen printing head for a method of applying a pasty product to a printing screen, the printing head comprising 
: a main body (30); wiper blades (31, 32) disposed to the main body for contacting a printing screen (34); a first chamber (48) 
providing a reservoir for containing a supply of pasty product, the first chamber being defined at least in part by the main body and 
including at least one outlet opening (46) through which pasty product is in use forced under pressure; a second chamber (50) in 
fluid communication with the at least one outlet opening, the second chamber being defined in part by the main body and the wiper 
blades and being in use in communication with the printing screen; and a flow director (63) disposed in the second chamber and 
configured such as in use to cause a circulatory flow of pasty product contained therein which passes over the surface f the printing 
screen and a flow of pasty product towards the printing screen which acts to force pasty product of the circulatory flow towards the 
printing screen and into apertures therein. 



IMPROVEM ENTS RELATING TO SCREEN PRINTING 

The present invention relates to screen printing and particularly to screen printing in which 
pasty product to be printed is contained within a screen printing head and delivered 
through the printing head by applied pressure. 

It is an established technique in the assembly of printed circuit boards to deposit solder 
paste where connections are to be made with components, place the components on the 
paste deposits, and then heat the assembly to re-flow the paste and complete the 
connections. Screen printing machines have been used to deposit solder paste onto printed 
circuit boards through the apertures of a stencil or screen. 

Solder paste consists of metallic microspheres of solder joined by an organic material or 
flux. The metallic content of such solder paste typically makes up 50 % of the volume, 
and up to 90 % of the weight of the paste. The viscous flux consists of rheologic agents, 
adhesive agents and cleaning agents, some of which are thixo tropic and others of which are 
volatile solvents. The thixotropic property of the solder paste has the effect that relative 
movement of regions within the paste causes a process of shear thinning to locally reduce 
the viscosity of the paste. 

A typical print will comprise a multiplicity of small blocks of solder paste, and for 
consistent quality it is essential that each block contains the same proportions of each 
constituent material. This requires a consistent homogeneous distribution of the materials 
within the solder paste. 

In one traditional screen printing technique, as illustrated in Figure 1, an inclined squeegee 
1 is used to push a volume of a pasty product 2 over a stencil 3 which includes apertures 4 
and is located above a circuit board 5, thereby filling the apertures 4 in the stencil 3 and 
providing a deposit on the circuit board 5. Forward movement of the squeegee 1, with a 
horizontal force Fl ? causes a downward force F2 to be applied to the pasty product 2. This 
downward force F2 forces the pasty product 2 into the apertures 4 in the stencil 3, and in 
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conjunction with the adhesion of the pasty product 2 to the stencil 3 causes the pasty 
product 2 to roll across the stencil 3 as depicted by arrows 6, thereby shear thinning the 
pasty product 2. 



There are many problems associated with this screen printing technique. One problem is 
that exposure of the pasty product 2 to the atmosphere results in evaporation of the 
solvents of the pasty product 2 and hence drying of the pasty product 2. Another problem 
is that increasing the speed of the squeegee i to increase the downward force F2 which 
forces the pasty product 2 into the apertures 4 of the stencil 3, not only reduces the time 
available to fill the apertures 4, but can also cause the pasty product 2 to slide across the 
stencil 3, thereby reducing the rolling effect and hence the shear thinning. 

Screen printing heads have been proposed, for example as disclosed in US-A-4622239, 
which enclose the pasty product to overcome the problems of evaporation, but these 
printing heads have not addressed the problem of setting a suitable print speed. 

WO-A-90/20088 discloses a screen printing head which attempts to overcome both the 
problems of evaporation and the setting of the print speed by applying a pressure directly 
to the pasty product However, this printing head does not provide for a rolling action of 
the pasty product and hence shear thinning of the same. Furthermore, this printing head 
requires a very high pressure to be applied to the pasty product This high pressure can 
result in the separation of the metallic and flux components of solder pastes which results 
in inconsistent printing. 

WO-A-98/ 16387 discloses a screen printing head which has been developed partially in 
response to the known problems of evaporation and the setting of the print speed. As 
illustrated in Figure 2, this printing head comprises a main body 10, first and second wiper 
blades 11,12, which contact a stencil 13 and together with the main body 10 define a 
chamber 15 containing a pasty product 16, a grille 17 located at the lower end of the main 
body 10, and a piston 18 for applying a downward force F2 on the pasty product 16. The 
stencil 13, which includes a plurality of apertures 19, is located above a circuit board 20 
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onto which deposits of the pasty product 16 are to be printed. In use, the printing head is 
moved in one of two opposite printing directions, with a horizontal force Fl, which causes 
the wiper blades 11.12, which are pressed against the stencil 13 by the force imparted on 
the pasty product 16 by the piston 18. to act to lift the pasty product 16 from the region 
above the stencil 13 and cause the pasty product 16 to pass upwardly through the grille 17, 
which pasty product 16 is subsequently forced back downwardly through the grille 17 by 
the action of the pressure developed by the piston 1 8. This rolling action of the pasty 
product 16, as depicted by arrows 21, shear thins the pasty product 16 and thereby enables 
the pressure F2 applied by the piston 1 8 to be maintained at a low level and also prevents 
separation of the components of the pasty product 16 by the mixing effect of the rolling 
action. Further, the pressure F2 applied to the pasty product 16 is independent of the speed 
of movement of the printing head. 

Whilst this printing head provides for much improved screen printing, it has been 
established that in some circumstances this printing head does not provide for sufficient 
shear thinning of the pasty product 16 as necessary for a perfect print. 

In the screen printing process, as illustrated in Figure 3a, incomplete filling of the stencil 
apertures 19 can result where the pasty product 16 is not sufficiently thinned. Where the 
stencil apertures 19 are incompletely filled, the action of the trailing wiper blade M can 
shear the pasty product 16 over the stencil apertures 19, with the result that the pasty 
product 16 in the apertures 19 is pushed to one, the forward, end of the apertures 19, as 
illustrated in Figure 3 b, resulting in only a partial print In an extreme case, the remaining 
pasty product 16 in the stencil apertures 19 may not be in sufficient contact with the circuit 
board 20 such that when the circuit board 20 and the stencil 13 are separated, the pasty 
product 16 is insufficiently adhered to the circuit board 20 and remains in the stencil 13, as 
shown in Fig 3c ? resulting in virtually no print at all Furthermore, the retention of pasty 
product 16 in apertures 19 of the stencil 13 can itself lead to problems with subsequent 
prints since, as mentioned hereinabove, the pasty product 16 is prone to drying out and the 
drying out of pasty product 16 in the apertures 19 will give rise to printing problems. 
These problems have been made worse by recent trends in miniaturisation which have led 
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to the use of smaller stencil apertures 19, which minaturization reduces the area of pasty 
product to circuit board contact relative to the area of pasty product to aperture wall 
contact. 



Accordingly, the present invention provides a screen printing head for applying a pasty 
product to a printing screen, comprising: a main body; wiper blades disposed to the main 
body for contacting a printing screen; a first chamber providing a reservoir for containing a 
supply of pasty product, the first chamber being defined at least in part by the main body 
and including at least one outlet opening through which pasty product is in use forced 
under pressure; a second chamber in fluid communication with the at least one outlet 
opening, the second chamber being defined in part by the main body and the wiper blades 
and being in use in communication with the printing screen; and a flow director disposed 
in the second chamber and configured such as in use to cause a circulatory flow of pasty 
product contained therein which passes over the surface of the printing screen and a flow 
of pasty product towards the printing screen which acts to force pasty product of the 
circulatory flow towards the printing screen and into apertures therein. 

Such a printing head provides for enhanced shear thinning of the pasty product filled into 
the apertures of the printing screen and hence improved stencil aperture filling to reduce 
the incidence of poor quality printing. 

Preferably, the at least one outlet opening comprises an elongate slot. 

Preferably, the flow director is further configured such as to define first and second 
circulation zones in which pasty product is locally circulated and through which the 
circulatory flow is directed. 

Preferably, the flow director comprises vanes, with the circulatory flow in use passing 
beneath lower edges of the vanes. 
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More preferably, the flow director comprises first and second vanes disposed on opposed 
sides of the at least one outlet opening, with the lower edges of the vanes defining a nozzle 
directed towards the printing screen. 

Preferably, the nozzle is an elongate nozzle. 

Preferably, the main body includes first and second lobe members which in part define the 
second chamber, the lobe members being disposed above respective ones of the wiper 
blades and having arcuate lower surfaces to promote the circulatory flow. 

In one embodiment the main body includes one or more ports through which the first 
chamber can be charged with pasty product. 

In another embodiment the main body includes a replaceable cassette which defines at 
least in part the first chamber, the first chamber being charged by replacement of the 
cassette. 

Preferably, the wiper blades comprise flexible wiper blades. 

The present invention also extends to a screen printing apparatus comprising the above- 
described printing head. 

The present invention also provides a method of screen printing using a screen printing 
head including a chamber in communication with the printing screen, comprising the steps 
of: providing a circulatory flow of pasty product in the chamber which passes over the 
surface of the printing screen; and providing a flow of pasty product towards the printing 
screen which acts to force pasty product of the circulatory flow onto the printing screen 
and into apertures therein. 

Preferably, the method further comprises the step of locally circulating pasty product in 
first and second circulation zones through which the circulatory flow is directed. 
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The present invention further provides a printing head for screen printing, through which 
printing head pasty product to be printed can be pressed by applied pressure, comprising a 
chamber into which pasty product can be charged and in which the same can be placed 
under pressure, an exit slot from the chamber for pasty product to be printed and a 
downstream chamber in communication with the exit slot, wherein the downstream 
chamber is closed at an exit end thereof in use by flexible wiper blades and by a portion of 
a screen through which the pasty product is to be printed, and the downstream chamber is 
subdivided by vanes to define pasty product flow paths along which pasty product will 
flow as a result of movement of the printing head over the stencil in use, the flow paths 
comprising circulating flow above the wiper blades and flow towards the stencil between 
the vanes as a result of the circulating flows and movement of the pasty product through 
the exit slot due to the applied pressure. 

The present still further provides a method of screen printing using a printing head, 
through which printing head pasty product to be printed is pressed by applied pressure, 
comprising the steps of charging pasty product into a chamber and placing the same under 
pressure for movement towards an exit slot from the chamber and into a downstream 
chamber in communication with the exit slot, the downstream chamber being closed at an 
exit end thereof by flexible wiper blades and by a portion of a screen through which the 
pasty product is to be printed, subdividing the downstream chamber by vanes to define 
pasty product flow paths along which pass product flows as a result of movement of the 
printing head over the stencil, the flow paths comprising circulating flow above the wiper 
blades and flow towards the stencil between the vanes as a result of the circulating flows 
and movement of the pasty product through the exit slot due to the applied pressure. 

A preferred embodiment of the present invention will now be described hereinbelow by 
way of example only with reference to the accompanying drawings, in which: 

Figure 1 illustrates a sectional view through a squeegee as employed in a traditional screen 
printing technique; 
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Figure 2 illustrates a sectional view through a known screen printing head; 

Figures 3a, 3b and 3c show the development of defects which can occur during screen 
printing using the printing head of Figure 2; 

Figure 4 illustrates a perspective view of a screen printing head in accordance with a 
preferred embodiment of the present invention; 

Figure 5 illustrates a sectional view through the printing head of Figure 4; and 

Figure 6 illustrates a sectional view through the printing head of Figure 4 when in 
operation. 

The screen printing head comprises a main body 30, in this embodiment an elongate body, 
and first and second inwardly and downwardly directed wiper blades 3 1, 32 which are 
clamped to the main body 30 by respective clamping plates and screws. As illustrated in 
Figures 5 and 6, the wiper blades 3 1, 32 are in use maintained in contact with a stencil 34, 
which includes a plurality of apertures 36 and is located above a workpiece 38, in this 
embodiment a circuit board, onto which deposits of a pasty product are to be printed. In 
this embodiment the printing head is symmetrically arranged about the longitudinal axis 
thereof such as to be moveable bi-directionally. 

The main body 30 includes first and second lobe members 42, 44, in this embodiment 
projections, between which an outlet opening 46, in this embodiment an elongate slot, is 
defined, and first and second chambers 48, 50 in fluid communication through the outlet 
opening 46. As will be described further hereinbeiow, each of first and second lobe 
members 42, 44 has an arcuate lower, roof surface 52, 54. One, the first, of the chambers 
48 provides a reservoir for containing a pasty product 56 and is defined in part by a 
flexible diaphragm 58 which is in use acted upon to drive pasty product 56 under pressure 
into the other, second chamber 50. The other, second chamber 50 provides first and 
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second circulation zones 60, 62 in and through which pasty product 56 is circulated as will 
be described further hereinbelow. In this embodiment the main body 30 includes a 
plurality of ports 63 for charging the first chamber 48 with pasty product 56. In this 
embodiment the second chamber 50 is in use totally enclosed from the atmosphere to 
prevent drying out of the pasty product 56. with the stencil 34 in part enclosing the second 
chamber 50. 

The printing head further comprises a flow director 63 disposed in the second chamber 50 
adjacent the outlet opening 46. The flow director 63 comprises first and second vanes 64, 
66 which each extend a distance parallel to the lower surface 52, 54 of respective ones of 
the first and second lobe members 42, 44 adjacent the outlet opening 46 such as to define 
passages 67 ? 68 therebetween and downwardly to define a nozzle 69, in this embodiment 
an elongate nozzle, therebetween which is spaced rearwardly from the plane defined by the 
lower edges of the wiper blades 3 U 32 such as to allow for a flow of the pasty product 56 
therebeneath. With this configuration, the printing head is effectively divided into four 
sections as defined by the first chamber 48, the first and second circulation zones 60, 62 
and the internal space of the flow director 63. 

The printing head further comprises sealing members 70 at each of the ends thereof, which 
sealing members 70 are formed of a flexible material so as to conform to the wiper blades 
31,32 which deflect during printing. 

In use, the printing head is brought into contact with the stencil 34 which is located above 
the underlying workpiece 38. A force F2 is applied to the flexible diaphragm 58 so as to 
pressurize the pasty product 56 in the first chamber 48 and force the same through the 
outlet opening 46 into the second chamber 50, the pasty product 56 being forced through 
the passages 67, 68 and the nozzle 69 into contact with the stencil 34. The printing head is 
then moved, under a horizontal force Fl, across the stencil 34, which movement in 
conjunction with the adhesion of the pasty product 56 to the stencil 34, causes a circulatory 
flow of the pasty product 56 in the circulation zones 60, 62 as depicted by arrows 72. 
Pasty product 56 from the leading circulation zone, in this embodiment the second 
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circulation zone 62, is drawn by adhesion to the stencil 34 between the nozzle 69 and the 
stencil 34, causing shear thinning of the pasty product 56 in this region. This flow of the 
pasty product 56 increases the pressure within the trailing circulation zone, in this 
embodiment the first circulation zone 60, and pasty product 56 is forced back to the 
leading circulation zone 62 through the passages 67, 68, thereby further shear thinning the 
pasty product 56. At the same time, the action of the pasty product 56 introduced through 
the outlet opening 46 into the second chamber 50 is such as to apply a pressure through the 
nozzle 69 directly to the freshly shear-thinned pasty product 56 in the region below the 
nozzle 69, forcing the shear-thinned pasty product 56 into apertures 36 in the stencil 34. 

The printing head of the present invention provides for better shear thinning than any of 
the known printing heads, particularly in the critical region between the nozzle 69 and the 
stencil 34, and provides for much improved packing of pasty product 56 into the stencil 
apertures 36. The wiper blades 3 1, 32 are thus able to cleanly cut off the pasty product 56 
across the top of the stencil apertures 36, without leaving any voids in the stencil apertures 
36, In this way, good contact is established between the pasty product 56 and the 
workpiece 38 over the full area of the stencil apertures 38, thereby ensuring good 
separation of the pasty product 56 from the stencil 34 on separating the stencil 34 from the 
workpiece 38, and as a result high quality printing. 

Finally, it will be understood that the present invention has been described in its preferred 
embodiment and can be modified in many different ways without departing from the scope 
of the invention as defined by the appended claims. For example, alternative designs for 
the first chamber 48 are clearly possible, such as an interchangeable cassette system, as 
disclosed, for example, in WO-A-98/16387. Also, the shape and size of the flow director 
63, in particular the nozzle 69, and the first and second chambers 48, 50 can be altered 
from those of the illustrated embodiment In particular, the widths of the outlet opening 46 
and the nozzle 69, the width and length of the passages 67, 68, and the clearance between 
the lower edge of the nozzle 69 and the stencil 34, all have an effect on the operation of the 
printing head and can be altered to provide the desired balance between shear thinning and 
the maximum feed rate of the pasty product 56. 
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CLAIMS 



A screen printing head for applying a pasty product to a printing screen, 

comprising: 

a main body; 

wiper blades disposed to the main body for contacting a printing screen; 
a first chamber providing a reservoir for containing a supply of pasty product, the 
first chamber being defined at least in part by the main body and including at least 
one outlet opening through which pasty product is in use forced under pressure; 
a second chamber in fluid communication with the at least one outlet opening, the 
second chamber being defined in pan by the main body and the wiper blades and 
being in use in communication with the printing screen; and 
a flow director disposed in the second chamber and configured such as in use to 
cause a circulatory flow of pasty product contained therein which passes over the 
surface of the printing screen and a flow of pasty product towards the printing 
screen which acts to force pasty product of the circulatory flow towards the printing 
screen and into apertures therein. 

The printing head of claim 1, wherein the at least one outlet opening comprises an 
elongate slot. 

The printing head of claim 1 or 2, wherein the flow director is further configured 
such as to define first and second circulation zones in which pasty product is 
locally circulated and through which the circulatory flow is directed. 

The printing head of any of claims 1 to 3, wherein the flow director comprises 
vanes, with the circulatory flow in use passing beneath lower edges of the vanes. 

The printing head of claim 4, comprising first and second vanes disposed on 
opposed sides of the at least one outlet opening, with the lower edges of the vanes 
defining a nozzle directed towards the printing screen. 
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The printing head of claim 5, wherein the nozzle is an elongate nozzle. 

The printing head of any of claims 1 to 6, wherein the main body includes first and 
second lobe members which in part define the second chamber, the lobe members 
being disposed above respective ones of the wiper blades and having arcuate lower 
surfaces so as to promote the circulatory flow. 

The printing head of any of claims 1 to 7, wherein the main body includes one or 
more ports through which the first chamber can be charged with pasty product. 

The printing head of any of claims 1 to 7, wherein the main body includes a 
replaceable cassette which defines at least in part the first chamber, the first 
chamber being charged by replacement of the cassette. 

The printing head of any of claims 1 to 9, wherein the wiper blades comprise 
flexible wiper blades. 

A screen printing apparatus comprising the printing head of any of claims 1 to 10. 

A method of screen printing using a screen printing head including a chamber in 
communication with the printing screen, comprising the steps of: 
providing a circulatory flow of pasty product in the chamber which passes over the 
surface of the printing screen; and 

providing a flow of pasty product towards the printing screen which acts to force 
pasty product of the circulatory flow onto the printing screen and into apertures 
therein. 

The method of claim 12, further comprising the step of locally circulating pasty 
product in first and second circulation zones through which the circulatory flow is 
directed. 
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A screen printing head for screen printing, through which printing head pasty 
product to be printed can be pressed by applied pressure, comprising a chamber 
into which pasty product can be charged and in which the same can be placed under 
pressure, an exit slot from the chamber for pasty product to be printed and a 
downstream chamber in communication with the exit slot, wherein the downstream 
chamber is closed at an exit end thereof in use by flexible wiper blades and by a 
portion of a screen through which the pasty product is to be printed, and the 
downstream chamber is subdivided by vanes to define pasty product flow paths 
along which pasty product will flow as a result of movement of the printing head 
over the stencil in use, the flow paths comprising circulating flow above the wiper 
blades and flow towards the stencil between the vanes as a result of the circulating 
flows and movement of the pasty product through the exit slot due to the applied 
pressure. 

A method of screen printing using a printing head, through which printing head 
pasty product to be printed is pressed by applied pressure, comprising the steps of 
charging pasty product into a chamber and placing the same under pressure for 
movement towards an exit slot from the chamber and into a downstream chamber 
in communication with the exit slot, the downstream chamber being closed at an 
exit end thereof by flexible wiper blades and by a portion of a screen through which 
the pasty product is to be printed, subdividing the downstream chamber by vanes to 
define pasty product flow paths along which pass product flows as a result of 
movement of the printing head over the stencil, the flow paths comprising 
circulating flow above the wiper blades and flow towards the stencil between the 
vanes as a result of the circulating flows and movement of the pasty product 
through the exit slot due to the applied pressure. 
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I. Basis of the report 




Description, pages: 



1-9 



as originally filed 



Claims, No.: 



1-15 



as originally filed 



Drawings, sheets: 



1/3-3/3 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure i 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 
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Novelty (N) 


Yes: 


Claims 


1-15 
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Claims 




Inventive step (IS) 


Yes: 


Claims 


1-15 
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Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-15 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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SECTION V: 

State of the art: 

The state of the art is given by the document D1 (= WO-A-98 16387) which is cited in 
the application. 

Object of the invention: 

The object of the invention is to provide a screen printing head which enhances shear 
thinning of the pasty product filled into the apertures of the printing screen and hence 
improves stencil aperture filling to reduce the incidence of poor quality printing. 
Furthermore the invention also concerns a screen printing apparatus comprising the 
said screen printing head and a method of screen printing using the said screen 
printing head. 

Solution: 

The combination of the following features: 

- in independent claim 1 : namely especially a flow director disposed in the second 
chamber and configured such as in use to cause a circulatory flow of pasty product 
contained therein which passes over the surface of the printing screen and a flow of 
pasty product towards the printing screen which acts to force pasty product of the 
circulatory flow towards the printing screen and into apertures therein; 

- in independent claim 14: namely especially a downstream chamber which is 
subdivided by vanes to define pasty product flow paths along which pasty product will 
flow as a result of movement of the printing head over the screen in use, the flow paths 
comprising circulating flow above the wiper blades and flow towards the screen 
between the vanes as a result of the circulating flows and movement of the pasty 
product through the exit slot due to the applied pressure; 

is neither disclosed nor suggested in the state of the art. 

The same conclusion is also valid for a screen apparatus comprising the printing head 
of claim 1 (see claim 11), for a method of screen printing using the printing head of 
claim 1 (see claim 12 and point 2. of Section VIII) and for a method of screen printing 
using the printing head of claim 14 (see claim 15). 
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SECTION VII: 

1 . Claims: 

1.1 The independent claims have not been cast out in the two-part form, with those 
features which in combination are part of the prior art (see document D1) being 
placed into the preamble. They, therefore, do not meet the requirements of Rule 
6.3(b) PCT. 

1.2 Reference signs in parentheses should have been inserted in the claims to 
increase their intelligibility, Rule 6.2(b) PCT. This apply to both the preamble and 
characterising portion. 

2. Description: 

The publication number of document WO-A-90/20088, which is cited at page 2, 
line 14 of the description, seems to be wrong. 

SECTION VIII: 

1 . The various definitions of the invention given in independent device claims 1,14 
and in independent method claims 12, 15 are such that the claims as a whole are 
not clear and concise, contrary to Article 6 PCT. 

Furthermore, the terminology used in the said claims is not uniform (see Rule 10.2 
PCT) (see for example: outlet opening - exit slot; second chamber - downstream 
chamber; circulatory flow - circulating flow). 

2. The wording of the method claim 12 does not clearly show that the said method of 
screen printing uses the screen printing head of any of claims 1 to 10 . It is 
especially not clear that the printing head used in the said method comprises a 
flow director disposed in the second chamber and configured as defined in claim 
1. Furthermore, the previous precision should have been also necessary in order 
to distinguish the invention from the state of the art, namely the document D1 , and 
in order to fulfil the requirements of Rule 13 PCT (unity of invention). 
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3. The expression "along which pass product flows", used in claim 15 (see also page 
6, line 20), ist not clear. 

Probably the said expression should have been "along which pasty product flows". 
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Authority chosen; the two-letter code may be used): 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching 
Authority): 

Date (day/monthJyear) Number: Country (or regional Office): 




This international application contains the 
following number of sheets: 

request 

description (excluding 
sequence listing part) 

claims 
abstract 
drawings 

sequence listing part of 
description 



3 

9 

3 
1 

3 



Total number of 
sheets 

Figure of the drawings which 
should accompany the abstract: 



19 



Thislnterr^ational application is accompanied by the item(s) marked below: 

1. 2) fee calculation sheet 

2. Q separate signed power of attorney 

3. Q copy of general power of attorney; reference number, if any: 

4. Q statement explaining lack of signature 

5. □ priority documents(s) identified in Box No. VI as rtem(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. Q Other (specify): _ __ — — 

English 



Language of filing of the 

international application: 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing 



BODEN, Dr Keith McMurray 



Indthe capacity in which the person signs (if such capacity is not obvious from reading the request) 



1 . Date of actual receipt of the purported 
international application: 



For receiving Office use only 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 

4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



2. Drawings: 
I ] received: 
r L ~] not received: 




Form PCT/RO/101(last sheet) (July 1998; reprint January 2000) 



See Notes to the request form 



PATENT COOPERATION TREATY 



•Frt/.nthe RECEIVING OFFICE 



To: 



D Young & Cq Y 
21 New Fetter Lane 



London 



EC4A IDA 




-it' \i\ 



NOTIFICATION OF THE INTERNATIONAL 
APPLICATION NUMBER AND OF THE 
INTERNATIONAL FILING DATE 

I 

\ (PCI Rule 20.5(c)) 



Date of mailing ""*" " 

(day 'month/ year) ^ V_^l 



A. 



2ooo 



Applicant's or agents's file reference 
P006791WO KMB 



IMPORTANT NOTIFICATION 



International application No. 
PCT/G BOO/02781 



International filing date (day/month/year) 
19/07/2000 



Priority date (day/ month/year) 

19/07/1999 



Applicant 

DEK Printing Machines Limited et al 



Title of the invention 

Improvements Relating to Screen Printing 



I. The applicant is hereby notified that the international application has been accorded the international application number and 
the international filing date indicated above. 



The applicant is further notified that the record copy of the international application: 

|^ j was transmitted to the International Bureau on ^5^^QKj ^QOO « 

□ has not yet been transmitted to the International Bureau for the reason indicated below and a copy of this 
notification has been sent to the International Bureau* 

j j because the necessary national security clearance has not yet been obtained. 
| j because (reason to he specified): 



The International Bureau monitors the transmittal of the record copy by the receiving Office and will notify the applicant 
(with Form PCT/IB/3GT) of its receipt. Should the record copy not have been received by the expiration of 14 months from 
the priority date, the International Bureau will notify the applicant (Rule 22.1(c)). 



Name and mailing address of the receiving Office 


Authorized officer 


The Patent Office 


Sarah Griffin 


Cardiff Road, Newport 


South Wales NP9 1RI1 


Telephone No. 4383 


Facsimile No. 


Form PCT/RO/I05 (July 1992) 



PATENT COOPERATION TREATY 
PCT 



From the INTERNATIONAL BUREAU 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 



(PCT Rule 24.2(a)) 

isou "i H/ 



To: 



BODEN, Keith, McMurray 

D Young & Co. 

21 New Fetter Lane 

London EC4A 1 DA 

ROYAUME-UNI 



V (jj^fc , ^ <r 1 

Date of mailing (day/month/year) 
24 August 2000(24.08.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 

P006791WO KMB 


International application No. 

PCT/G BOO/02781 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

DEK PRINTING MACHINES LIMITED (for all designated States except US) 
LAMBERT, Philip, John (for US) 

International filing date 19 July 2000 (19.07.00) 

Priority date(s) claimed 19 July 1999 (19.07.99) 

Data of receipt of the record copy- 
by the International Bureau 10 August 2000 (10.08.00) 

List of designated Offices : 

EP iAT^E^CH^Y^DE^K^ES^FUFR^GB^GRJEJT^U^MCNL^T^E 
National :CA,JP,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



| X I time limits for entry into the national phase 
| X | confirmation of precautionary designations 
| X | requirements regarding priority documents 
A copy uf this Notification is being sent to the receiving Office and to the Internationa! Searching Authority. 




The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)740.14.35 



Authorized officer: 

Eugenia SantJ 

Telephone No. (41-22)338J 



Form PCT/IB/301 (July 1998) 



003487402 



ANNEX TO FORM PCT/IB/301 



International application No. 

PCT/GB00/02781 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 1 9 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 



In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 



For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GR and ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
j of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 1 7.1 (a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the navment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 



Form PCT/IB/301 (Annex) (July 1998) 



003487402 



PATENT COOPERATION TREATY 



From the INTERN 



PCT 



NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1 ) 



Date of mailing (day/month/year) 

15 November 2000 (15.11.00) 



Applicant's or agent's file reference 
P006791WO KMB 



International application No. 
PCT/GB00/02781 



To: 



/^»AtrBUBEAU 



BODEN, Keith, McMurray.; 
D Young & Co. 
21 New Fetter Lane 
London EC4A 1 DA ' 
ROYAUME-UNI \h-'^ 




IMPORTANT NOTIFICATION 



International filing date (day/month/year) 

19 July 2000(19.07.00) 



International publication date (day/month/year) 
Not yet published 



Priority date (day/month/year) 

19 July 1999 (19.07.99) 



Applicant 

DEK PRINTING MACHINES LIMITED et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 1 7.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



19 July 1999 (19.07.99) 



Priority application No. 



9916906.2 



Country or regional Office 
or PCT receiving Office 

GB 



Date of receipt 
of priority document 

27 Sept 2000 (27.09.00) 





Authorized officer 




The International Bureau of WIPO 






34, chemin des Colombettes 


C. Villet 


1211 Geneva 20, Switzerland 






Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 





Form PCT/IB/304 (July 1998) 



003657868 



P AXE NT COOPERATION TREAT^ 

From the INTERNATIONAL BUREAU 



VV U U I / UJJJ^ 

PCT/GBOO/02781 



PCT 

• 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: ... 

BODEN, Keith, McMurray " ] 

D Young & Co. j 

21 New Fetter Lane , : 
London EC4A 1 DA 

RDYAI IMP-I INI I 


Date of mailing (day/month/year) \ 

25 January 2001 (25.01.01) 




Applicant's or agent's file reference 
P006791WO KMB 


IMPORTANT NOTICE 


International application No. International filing date (day/month/year) Priority date (day/month/year) 
PCT/GBOO/02781 19 July 2000 (19.07.00) 19 July 1999 (19.07.99) 


Applicant 

DEK PRINTING MACHINES LIMITED et al 



Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA,EP,JP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
25 January 2001 (25.01.01) under No. WO 01/05592 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 








34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 






Facsimile No. (41-22) 740 14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/308 (July 1996) 




3785691 



